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Abstract—Relatively high activities of the specific histidine decarboxylases were 
found in the gastric mucosa of men, monkeys, pigs, cows, dogs, cats, guinea-pigs, 
rabbits and rats. Some improvements of the assay of specific histidine decarboxylase 
were necessary, before these enzymes could be demonstrated in all stomachs in-
vestigated. The specific histidine decarboxylase could also be shown in the human 
gastric carcinomas. By pH-optima, substrate optima, Km, inhibition by a-methylhistidine 
but not by a-methyldopa, inhibition by benzene and activation by pyridoxaI-5'-
Phosphate the histidine decarboxylases in the gastric mucosa could be characterized 
as specific histidine decarboxylases. The enzyme in the stomach of guinea-pigs has 
been purified 22-fold by ultracentrifugation and gelfiltration on Sephadex G 100. The 
demonstration of the specific histidine decarboxylases (isoenzymes) in the gastric 
mucosa of numerous mammals has some importance for the hypothesis of a physio-
logical function of histamine as a chemostimulator of gastric secretion. Problems of 
the nomenclature of histidine decarboxylases are discussed. The terms "acid" and 
''alkaline" histidine decarboxylases are proposed. 
^ H E Q U E S T I O N whether histamine is formed in the gastric mucosa in vivo, plays an 
l m P o r t a n t role i n the discussion about histamine as a physiological st imulator o f the 
jkstric secretion. The l a c k 1 3 or extremely low ac t iv i ty 1 2 o f the specific histidine decar-
° xylases (L-histidine c a r b o x y l a s e E C 4.1.1.22) in the fundic and corpus region o f 
^°st of the mammal ian species is considered as a definite argument against such a 
n c t i o n o f h istamine. 7 O n l y i n the gastric mucosa o f r a t s , 2 2 r a b b i t s 3 4 and guinea-
Pjgs u could a relatively h igh activity of these enzymes be demonstrated. A n unspecific 
I s t idine decarboxylase according to Weissbach et a / . 3 0 was found i n the gastric 
^ U c o s a o f men, dogs, pigs, cats, rabbits and guinea-pigs by W e r l e 3 1 and Werle and 
e*sberger 3 2 B u t a part ic ipat ion of this enzyme i n the formation o f histamine in 
V l v ° was questioned because o f its relatively h igh Michae l i s - constant . 3 0 
However, by improvements o f the assay o f the specific histidine decarboxylases 
^Oty f o r £ r s t t | m e t h e s e enzymes could be demonstrated i n the gastric mucosa 
ftiany m a m m a l i a n species. 
M A T E R I A L S A N D M E T H O D S 
Preparation and purif ication of histidine decarboxylase: Gastr i c tissue f rom patients 
U r g e r y c l inic o f the Univers i ty o f M u n i c h ) , chimpanzees (zoological gardens), pigs, 
c°Ws (slaughterhouse), dogs, cats, rabbits, guinea-pigs and rats (laboratory animals) 
2625 
an imal T J T " C ° 2 S n ° W i m m e d i a t e ' y after the withdrawal or death of the 
fwn v i f n ° f W a S s e P a r a t e d the muscular layer a n d homogenized with 
two volumes o f 0-2 M phosphate buffer ( K H 2 P 0 4 / N a 2 P 0 4 p H 7-0) F o r 5 m i " the «TZZZ C T h i f U ^ ^ 1 8 0 0 8 ^ ^ e a L ^ o % P m l the supernatant 
A s J fir«'TS7 J U d e C X t r a C t W a s U s e d a s s o u r c e o f histidine decarboxylase, 
f rom Lfnt n P P u n f i c a t , 0 n 8 - 1 0 m l o f the crude extract o f the gastric mucosa 
f rom guinea-pigs were put on a c o l u m n o f Sephadex G 100 (3-5 x 100) A solution 
was u s e d a s e ' P ^ ' ^ ^ ™ P h O S p h a * b u f f e r ( K H . ^ H P O , p H ™ 
for the^determin", • ?T ° f ^ m l ° f t h e e , U a t e w e r e c o l I e c * d and used directly ^ t o S S r 6 e n Z y m e ' T h e a P P e a r a " < * o f the proteins in the elua.e A t S ^ B i a a abSOrti°" " "m Wlth a" U,traVi° 
S U I ^ S ^ H A * ^ P y r i d o ^ l - 5 ' - p h o s p h a t e (F luka ) , aminoguanidine 
t h i ^ ^ ' i , C h , ° / P r 0 m a Z i n e ( 2 - C h l o r - 1 0 - ( 3 - d i m e t h y l a m i n o P r o P y l ) P^0' 
1-m^ h v l h t d ? ^ U f a T ) l ! K n i C O t r m i d e ( M e r c k ' Darmsvadt) , a-methyldopa and flSSd^lS ? ' & ° 0 h m e ' W e s t P o i n t > U - S - A - ) , Sephadex G 10° 
b P 0 7 0 ° H F r k C 1 ) G e S e " S C h a f t ) ' 0 Phthaldia.dehyde (recrysta led from K g * * * 
Determination of histidine decarboxylase . ^j., 
The incubat ion was performed i n the W a r b u r g apparatus at 37° and i n ^ n l i 
atmosphere. In the main flask there were 0-8 m l o f crude extract or eluate, 1'5-
OF 
T A B L E 1. O P T I M A L S U B S T R A T E C O N C E N T R A T I O N S , p H - V A L U E S A N D C O M P O S I T I O N ^ 
T H E I N H I B I T O R Y M E D I U M F O R T H E A S S A Y O F H I S T I D I N E D E C A R B O X Y L A S E I N T H E 
M U C O S A O F D I F F E R E N T S P E C I E S 
Species Substrate 
concentration 
p H -
value 
Composition of the inhibitory mediun^ 
(M) amino-
guanidine 
(10-4 M) 
chlor-
promazine 
( 1 0 4 M) 
man 5 x 1 0 4 6*8 1*3 
monkey 1 x 10" 4 7-0 — 50 dog 1 x 10- 4 70 — 50 
Pig 1 x 10" 4 6-9 1-3 — cow 1 x 10~4 7-2 1*3 — rabbit 1 x 10- 3 6-4 50 — guinea-pig 5 x 10~4 6*3 1-3 5-0 rat 1 x 10" 3 5-7 1-3 — 
nicotin-
amide 
(N) 
I tr 2 
io- 2 
10 2 
10' 2 
10~2 
io- 2 
10"2 
Mean values from three determinations. Concentrations of the inhibitors as final concent-
ottiZT^nV** M ™ * ° ^ ™ 0 4 ) , P H according to the pH-optimum t^lZlf ° a n d ° ^ - 3 m I o f a so lut ion containing the inhibitors f 
S^det8rK r r d m g t 0 T a b l e L F o r t h e t e r m i n a t i o n o f the u n s p e c ^ 
wh chZvZZ,7T 2 5 f m o l e S o f benzene were added to the incubation mixture, S ^ t S S . 0 ? T f enYmC-28 F u r t h e ™ ° ^ to the reaction mixtures with the Sf 625fx 10 *M(T 35) ^ n d O X a | - 5 ' - P h o s P h a t e « « added i n a final c o n c e n t r a t e 
* n the side arm there was 0-5 ml of L-histidine in a concentration which gave, when 
*dded to the incubation mixture, an opt imal substrate concentration according to 
able |. The final volume of the incubation mixture was 3-0 m l ; al l the substances 
W e r e dissolved in 0-2 M phosphate buffer. The reaction was started by t ipping the 
j^bstrate into the main flask of the W a r b u r g vessels and stopped after definite times 
* e e below) by the addit ion o f 0*5 ml o f 3 N perchloric acid. Thereafter histamine in 
e reaction mixtures was measured spectrofluorometrically after the method of 
/J0re et a / . 2 8 as modified by Burkhalter . 4 The recovery of histamine, which had 
^ e n added before the perchloric acid to the incubation mixture in the co ld , was 70 
Per cent in the average. The specificity o f the fluorometric assay was controlled by 
e biological assay on the isolated guinea-pig's i leum. The results obtained by the 
0 methods corresponded within a difference of ± 5 per cent. 0-1-0*5 /xg antazoline 
P e r ml Tyrode solution in the bath inhibited the contraction o f the ileum by the 
^tracts completely. Furthermore , the fluorescence spectra of the tissue extracts in 
1 N HC1 were identical with that o f standard histamine. 
The enzyme activity was expressed in pmoles of histamine formed per minute and 
j^S Protein. Three histamine values and two blanks were used for the determination 
, t n e histamine f ormat ion : The histamine values were obtained from reaction 
J l^xtures with the intact histidine decarboxylase, the first o f which was incubated 
r ^ m i n , the second for 10 min and the third for 15 min . The two blanks were 
teined from incubation mixtures in one o f which the enzyme had been inact i -
t e d by perchloric acid before the incubation whereas in the other the enzyme had 
e n completely inhibited by 5 x 10~ 3 aminoguanid ine . 1 6 The formation of hista-
f!lne per minute was calculated as an average from the differences between the 
famine values in the three reaction mixtures and one blank with the inactivated 
2yrne, since no differences could be found between blanks obtained from incubation 
J^tures with the inactivated enzyme, which had been incubated for different times. 
e second blank had to control the completeness o f the inhib i t ion of histamine 
& r adation, which could be assumed whenever the two blanks gave the same h i s ta -
^jne values. O n l y i f this condit ion was satisfied, was the histamine formation ca lcu-
betermination of histidine and protein. Hist idine was determined spectrofluoro-
e t r i c a l l y by the method of Pisano et a / . 2 0 , the protein concentration by the biuret 
^ h o d of Weichse lbaum. 2 9 
j R E S U L T S 
' ^termination of the specific histidine decarboxylases 
^ Composition of the inhibitory medium against a degradation of histamine. In 
. e r e n t tissues o f mammals histamine is inactivated by different enzymes : 1 7 A c c o r d -
g to the organ especially diamine oxidase (diamine: CVoxidoreductase E C 1.4.3.6), 
r J t a m i n e methyltransferase ( E C 2.1.1.8) and diphosphopyridine nucleotidase 
bo ^ - g l y c o h y d r o l a s e E C 3.2.2.6] 1 are involved. In the assay o f histidine decar-
d i ^ ! a s e s ^ e s e enzymes had to be eliminated by the addit ion o f inhib i tors : The 
^ ine oxidase by aminoguanidine, the histamine methyltransferase by ch lor -
ttiazine and the diphosphopyridine nucleotidase by nicotinamide, 
he opt imal composit ion o f the inhibi tory medium and the concentrations o f 
inhibitors were different f rom species to species, as shown in Table 1. In this con 
centrations the three prementioned enzymes, which inactivate histamine, ^ e r e 
inhibited comple te ly . 1 6 - 1 9 Aminoguan id ine and chiorpromazine in higher concentra 
tions also inhibi ted the histidine decarboxylases (cf. Lorenz and Wer le , 1 6 ) contrary 
nicot inamide, which was without any influence on histidine decarboxylase even in 
final concentration o f 5 x 10~ 2 M . 
In about 20 per cent of our experiments an inact ivation o f histamine took place* 
which could not be explained by the action o f diamine oxidase, histamine met y 
transferase and diphosphopyridine nucleotidase. T h i s inact ivat ion was detected y 
experiments i n which the specific histidine decarboxylase was completely i " * 1 ^ 1 ^ 
by 5 X 1 0 " 3 M aminoguanid ine , 1 9 10~ 3 M 2-mercaptobenzimidazol-1,3-dimethylo^ 
or I x 10~ 2 M a -methy ldopa . 3 4 A further pathway of histamine degradation suen 
a t ransaminat ion , 1 1 which was not, or not fully el iminated i n each experiment by 
inhibitors added, could explain these findings. But very little is k n o w n about h i s t a 
mine t ransaminat ion 1 1 and nothing about inhibitors o f this reaction. Since we 
not able at this time to exclude this histamine degradation in 20 per cent of ° 
experiments, the histamine formation was not calculated i n these cases (c f . Metho 
1.2. Reaction kinetics. In the crude extracts L-hist id ine is decarboxylated only 
few minutes wi th a constant velocity (F ig . 1). B u t this time is very different t r 
species to species and to a smaller extent also f rom experiment to experiment. T n 
fore reaction kinetics should be fol lowed i n each determination o f the activity 
^stidine decarboxylase. The formation of an inhibitory complex between pyr idoxa l -
"Phosphate and substrate seems to be responsible for the decrease of reaction 
^'ocity.i6,34,35 A l t h o u g h inhibitors of the degradation of histamine have been added, 
] n some species already after 1 0 - 3 0 min there is a loss of newly formed histamine in 
e incubation mixtures (F ig . 1) . In the thyroid glands o f pigs we could show that a 
gradat ion of aminoguanidine and chlorpromazine was responsible for this phe-
n ° m e n o n . 1 9 The reaction kinetics can explain in part, why other authors have found 
n ° 1 3 or a very l o w 1 2 activity o f the specific histidine decarboxylase in the stomachs o f 
m o s t of the mammal ian species. These authors have determined the activity of the 
e n z y m e after an incubation time of 3 hr. 
^ Activity of the specific histidine decarboxylases in the gastric mucosa 
2.1. Normal gastric tissues of different mammals. In the gastric mucosa o f man and 
.^ Mammals as far as investigated, specific histidine decarboxylases with relatively 
, g h activities could be demonstrated (Table 2 ) . The most rapid formation of hista-
^ A B U 2 . A C T I V I T Y O F T H E S P E C I F I C H I S T I D I N E D E C A R B O X Y L A S E S I N C R U D E E X T R A C T S 
O F T H E G A S T R I C M U C O S A 
Histidine decarboxylation in pmoles histamine formation/min 
and mg protein 
n fundus n corpus // antrum 
7 10-6 ± 2-6 12 7-1 ± 1-4 3 4-9 f 1-2 
3 18-7 7-7 5 4-6 ± 1-8 3 7-2 - 1-7 
2 38-4 2 46-5 2 26 
1 7 - 4 — — — 
4 202 ± 105 4 60 ± 14 4 77 - f 18 
— — 2 44-7 2 24-0 
2 15-2 2 5-1 2 2-9 
3 16-4 =h 9-1 3 13*8 ± 1-5 3 13-1 0-8 
10 29-3 :L 6-8 — - 1 
D o r r e a n v a l u e s " standard deviation. In cows the rennet bag has been used, in rats the glandular 
T ajj|£ n ° f the stomach after removing the rumen. F o r the conditions of the assay see Methods and 
P o o I e d 
number of animals tested, but in cats, rats and guinea-pigs the organs of ten animals have been 
^ n e was measured in the region of fundus and corpus, where the greatest density 
^ a c i d forming parietal cells had been demonstrated. But the activity of histidine 
c arboxylases could be measured in the antrum, too. The highest activity o f histidine 
carboxylases o f a l l gastric tissues was found in the region of fundus and corpus o f 
o f
e 1 % L i k e that o f the placenta o f hamsters 2 2 it belongs to the highest activities 
histidine decarboxylase o f al l normal tissues, as far as known . 
Q J A s in the rat 5 and in the r a b b i t 3 4 a correlation could be shown between the content 
histamine and the activity of histidine decarboxylase in the gastric mucosa o f the 
w> but not in that of the p ig and the monkey (F ig . 2 ) . 
.^ *2. Human gastric carcinoma. W e could also demonstrate the presence of h is t i -
r ' n e decarboxylase in human gastric carcinomas (Table 3 ) . C o m p a r e d with the 
sUlts in Table 2 the activities of the enzyme were lower than in normal tissues, 
without any exception the activity of the enzyme was measurable. N o propor t i on -
»>0T. 1 1 C 
0-4 
n p , g 
0-3 \ 
80 r 0-2\ 
40H 
60 
20! 
0 1 -
20 
e 
0 04 
0'02 
I 2 3 4 5 6 7 8 
| Fundus 1 I Corpus j Antrum pylorus 
Cow 
l 2 3 4 5 6 
| Fundus + Corpus | Antrum pylorus 
Ll 
Monkey 
Fundus |Corpus) Antrum pylorus 
• the gas^0 
F I G . 2. Regional distribution of histamine and the specific histidine decarboxylase in m c |^c/g 
mucosa of pig, cow and monkey. Mean values from two determinations. • histamine ifl Z^01 ^ e 
wet weight, activity of the specific histidine decarboxylase in pmoles/min and mg P r o t e i n j a yer. 
gastric mucosa has been dissected in equal strips of 3-5 cm, along to the circular muscular ^ 
Correlation coefficients between the histamine content and the activity of the enzyme-
r = 008; cow: r = 0-86, P < 005; monkey: 01. 
ality cou ld be shown between the histamine content, which was higher in the in * ^ 
matory area around the carc inoma than i n the tumor itself, and the activity 0 
specific histidine decarboxylase. 
3, Properties of the specific histidine decarboxylases in the gastric mucosa ^ 
3.1. Enzymatic activity at different pH-values. B y means o f pH-act iv i ty c ^ 
( F i g . 3) the fo l l owing p H - o p t i m a have been determined: p i g p H 6-9-7-3, c o W ^ t 
6-4 a n d 7-2, men p H 6-8-7*0 and i n contrast to these values guinea-pig 6-4, 
p H 6*3 and rat p H 5-7. Therefore the specific histidine decarboxylases ° ^ r 0 f t j 1 c 
differ f rom those o f other mammals . A second peak of the pH-ac t iv i ty curve o 
jjjstidine decarboxylase f r om the rat's stomach ( p H 7*9~8*1) is due to the unspecific 
^tidine decarboxylase (see below). Surprisingly enough this enzyme showed a very 
'Sn activity. T h e two peaks i n the pH-ac t iv i ty curve o f the histidine decarboxylase 
®b the gastric mucosa o f cows belong to the specific histidine decarboxylase (see 
low). The incubations i n the fo l lowing experiments have been performed at the 
l v a l u e s shown i n Table 1. 
3.2. Enzymatic activity at different substrate concentrations. I n crude extracts o f the 
^stric mucosa the histamine formation was enhanced by increasing concentrations 
^-histidine (F ig . 4). The substrate op t imum was different f rom species to species 
^ B L E 3 . H I S T A M I N E A N D S P E C I F I C H I S T I D I N E D E C A R B O X Y L A S E I N T H E C A R C I N O M O U S 
T I S S U E O F H U M A N S T O M A C H S 
^gnosis* Histamine contentf Activity of the histidine 
J adenocarcinoma, scirrhus (fundus) 
(3\ a d e nocarcinoma (corpus) 
* adenocarcinoma, polypous (anastomosis 
( 4 , after Billroth II wall) 
/*{ adenocarcinoma, l.c.3,polypus 
' adenocarcinoma, l.c.3, metastasis 
^ (mesenteric lymph node) 
/•^  adenocarcinoma (cardia) 
' adenocarcinoma, lx.6 
(adjacent fundic mucosa) 
decarboxylase! 
0062 5-8 
0072 0-4 
0060 2-2 
0031 30 
0031 60 
0054 9*6 
0051 5-5 
Un-T^. diagnoses have been performed by professor Dr. A . Schauer, Department of Pathology, 
\ jSpity of Munich. 
histg famine content in /xmole/g wet weight, activity of the histidine decarboxylase in pmoles 
4 n ^ne formation/min and mg protein. 
y about one order o f magnitude (Table 1). The highest concentrations o f L -hist idine 
e r e necessary for the enzymes f r om rats and rabbits, the lowest for those f r o m pigs 
d cows. Supraoptimal concentrations o f L -histidine at first inhib i t the specific 
j ^ i d i n e decarboxylases o f the gastric mucosa (F ig . 5): 80 per cent i n the cow, 60 
. m e n , 50 i n the p ig , 40 i n the guinea-pig and 35 per cent i n the rat (cf. F i g . 4). B u t 
y a further enhancement o f the substrate concentration this inh ib i t i on o f the enzyme 
a s d iminished i n incubations w i th crude extracts o f the gastric mucosa f r o m cows, 
ft and guinea-pigs. A t this time these results are difficult to explain. But they seem 
I? ^ very important , since most o f the other workers, who tried to demonstrate 
s t l d ine decarboxylase i n the gastric mucosa, used concentrations o f L -hist idine i n 
r * n ge o f l O - 3 up to l O - 2 M . 
^ *he Michaelis constants o f gastric histidine decarboxylases f r o m different species 
5
e H v e d from L i n e w e a v e r - B u r k - p l o t s 1 4 (F ig . 4), showed the fo l lowing values: M a n 
^ X 10-5 M , p i g 2-0 X 10~ 5 M , cow 1-3 X 10~ 5 M , guinea-pig 3*3 X 10"* M , rabbit 
^ X 10-4 M a n d r a t 2.5 x 1 0 " 4 M (at p h 7*0). C o m p a r e d w i t h the Km o f specific 
s t l d i n e decarboxylases f r o m other t issues 1 7 - 2 5 they are relatively l ow , but our value 
i n the rat 's stomach agrees very well w i th that o f other w o r k e r s . 1 0 * 2 7 The endo-
w s concentration o f free histidine i n the crude extracts measured by the spectro-
F I G . 3a 
F I G . 3b 
F I G . 3. pH-activity curves of the specific histidine decarboxylases of the gastric m u C 0 ^ ^Ljfe 
different species. Mean values from 3-4 determinations. For conditions of the incubation wjth 
and Table 1, the unspecific histidine decarboxylase of the rat's stomach has been incubat 
benzene from p H 7-3 up to p H 8*3. 
Part (a) A • Pig; • • rat; • • cow; 
Part (b) O O man; # • guinea-pig; A A rabbit. 
Activity of the histidine decarboxylase given in pmoles/min and mg protein. 
F I G . 4b 
% Michaelis constants of the specific histidine decarboxylases of the gastric mucosa from 
^ o [ e n t S p e c i e s ^ a f t e r Lineweaver and Burk.) 2 7 Mean values from 2-3 determinations, v = 
e /min, [s] = a x 10~4 (M), enzyme solution 25-45 mg protein per incubation sample. For 
further conditions see Methods and Table 1. 
Part (a) • # man; A A rabbit; O O rat; 
Part (b) # 9 guinea-pig O O cow; A A pig. 
fluorometric assay o f Pisano et a / . 2 0 has been 2-5 x 1 0 - 5 M . Therefore the histamine 
f o rmat ion in vivo by the specific histidine decarboxylases o f the gastric mucosas 
should be possible. T h e Km value of the unspecific histidine decarboxylase of the rat s 
stomach is 1*0 X 1 0 - 3 M , which is i n agreement w i t h the value estimated by ^ a ( ^ w a ^ 
a n d W e s t , 2 1 but it is about 15-fold lower than the value found by Weissbach et 
3.3. Action of a-methyldopa, a-methylhistidine and benzene. T h e specific histiw 
decarboxylase is inhib i ted by a -methylhistidine (1-5 X 1 0 " 2 M final concentration), 
but not by a -methyldopa (1 x 1 0 - 3 M ) . Benzene activates the unspecific enzyme> 
but , dependent on the tissue, inhibits the specific histidine decarboxylase or is wit no 
influence o n this enzyme. Therefore a differentiation between these two types 
enzymes can be performed by these three substances. 1 7 
histidine concentrations. Mean values from 2 to 3 determinations. Activity of the enzyme in pmoK 
and mg protein, substrate concentration in m M final concentration in the incubation tni 
The curves begin at the left side with the optimal substrate concentration. 
O O m a n ; • • pig; # # cow; A A rat; • • guinea-pig-
None o f the specific histidine decarboxylases o f the gastric mucosa was a c t ^ v ^ 
by benzene, but the enzymes o f the guinea-pig, rat and p ig were inhibited to 60- ' 
40 a n d 20 -80 per cent respectively. None o f these enzymes was inhibited by a-met j 
dopa , b u t a l l were b locked by a -methylhistidine to 70-100 per cent. O n l y the n 
specific histidine decarboxylase o f the rat's stomach ( p H 7*9-8*1) was inhibited 
100 per cent by a -methyldopa and was activated 105 per cent by benzene. There ^ 
the histidine decarboxylases o f the gastric mucosa are characterized as s P ^ j 
hist idine decarboxylases 3 0 by p H - o p t i m u m , Km, inh ib i t i on by a-methylhistidine a 
benzene, but not by a -methyldopa. 
3.4. Activation by pyridoxaUS'-phosphate. B y pyridoxal-5 ' -phosphate, known 
coenzyme o f bo th types o f histidine decarboxylases, the enzymes o f the S ^ ^ n 
mucosa were activated to a different extent, i n m a n to 55 per cent, i n the pig t 0 
^ cent, i n the rabbit to 110 per cent and i n the rat to 100 per cent. 
. e opt imal concentrations o f coenzyme found necessary to be added to the 
l n c u b a t i o n mixtures were different f r om species to species and also often f rom one 
f xPeriment to another. I n man they were 3*13 x 10~ 5 M (as final concentration), 
Q t h e P ig 3-13 X 10 " 5 M , in the rabbit 1-25 X 10~ 5 M , in the rat 6-25 x 10~ 5 M . 
n the other hand supraoptimal concentrations o f pyridoxal-5 ' -phosphate inhibited 
e e nzyme by the formation o f an inhibi tory complex between coenzyme and sub-
r a t e r s -m ^ human and hog gastric mucosa in a final concentration of* 6-25 X 
M to 60-100 per cent. Therefore we have omitted the addit ion o f pyridoxaI-5 ' -
ytosphate to a l l incubation mixtures wi th crude extracts. But i n samples w i th Sepha-
e x filtrates o f the enzyme, an addit ion o f coenzyme was found to be necessary. It 
W a s opt imal i n the final concentration o f 6-25 x 10~ 5 M (cf. 35). 
^ purification of the histidine decarboxylases of the gastric mucosa and kidney of 
%uinea-pigS by ultracentrifugation andgelfiltration on Sephadex G 100 
As in the case o f histidine decarboxylases o f the pig's thyro id g l a n d 3 5 we achieved an 
"fold purif ication o f the specific histidine decarboxylase o f the gastric mucosa f r om 
j^inea-pigs and a 6-fold purif ication o f the unspecific histidine decarboxylase o f the 
idney f rom the same animal by gelfiltration on Sephadex G 100. The loss o f enzyme 
a c t i v i t y was only 20 and 30 per cent respectively (Table 4). B o t h o f the histidine 
A B L E 4. P U R I F I C A T I O N O F T H E S P E C I F I C H I S T I D I N E D E C A R B O X Y L A S E O F T H E S T O M A C H 
N T > T H E U N S P E C I F I C H I S T I D I N E D E C A R B O X Y L A S E O F T H E K I D N E Y O F G U I N E A - P I G S B Y 
U L T R A C E N T R I F U G A T I O N A N D G E L F I L T R A T I O N O N S E P H A D E X G 100 
Enzyme material Specific activity Whole activity in per cent 
stomach kidney stomach kidney 
homogenate 60(0) 40(0) 100 100 
(1) supernatant (1800^) 7-5(1-25) 45(1-13) 100 80 
(2) supernatant 15-7(2-6) 78(1-95) 90 • 70 
(100,000s) 
Sephadex G 100 132(22) 490(12-3) 70 60 
L Specific activity in pmoles histamine formation/min and mg protein. The whole activity of the 
m°genatc is expressed as 100 per cent, the factor of purification is added in parentheses. 
^carboxylases appeared in the eluate between the middle and last part o f the peak 
o f Proteins. 
A s after some other steps o f purif ication (ammonium sulfate fract ionation, heat 
s t e P 8 etc.) the enzyme preparations were only stable for one day at 4° , whereas deep 
feezing at —15° or lyophi l izat ion destroyed the activity completely. Experiments 
° n the stabilisation o f the enzymes are going on. I n studies w i t h the specific histidine 
decarboxylase o f the stomach o f guinea-pigs after centrifugation a l l o f the activity 
c °u ld be shown i n the supernatant. B u t i n the experiments w i t h the unspecific h i s t i -
dine decarboxylase o f the guinea-pig's kidney we found about 40 per cent o f the 
activity i n the 1800 g sediment and about 20 per cent i n the 100,000 g sediment. 
Therefore, the unspecific histidine decarboxylase o f the kidney seems to be le s s 
soluble and to a greater extent bound to structures than the specific histidine decaf 
boxylase o f the stomach. 
D I S C U S S I O N 
A l l arguments, wh i ch support the hypothesis o f the mediator function of histamine 
i n gastric secretion induced by acetylcholine and gastrin have been proved nea j 
exclusively i n the r a t : adequate locat ion, format ion and release of histamine and t e 
induct i on o f the specific histidine decarboxylase dur ing the phases o f secretion, 
furthermore the inh ib i t i on o f secretion by inhibitors o f the specific histidine decar 
boxylase, by infusion of diamine oxidase and by appl icat ion o f substances which fo r# 
complexes w i t h histamine. Therefore, the existence of a physiological function 
histamine as a chemostimulator of the gastric secretion seems to be convincing 0 0 > 
i n the case o f r a t , 1 7 i n a l l o f the other species this theory has only the value of a n 
hypothesis. Furthermore , since the rat is the " m a v e r i c k " 6 between the mammals re-
garding to the metabol ism o f histamine and the sensitivity to histamine, the resu 
gained i n this species can be transferred to other species only to a small exte 
Therefore the demonstration o f specific histidine decarboxylases i n the gastric mucosa 
o f men and numerous other m a m m a l i a n species is o f some importance in two aspects-
T h e hypothesis o f histamine as a physiological chemostimulator o f the gastric secte 
t i on has gained more probabi l i ty . Furthermore , the determination o f the spep1 
histidine decarboxylase i n pathological processes o f gastric mucosa, especia j 
gastric and duodenal ulcer, w i l l perhaps open new ways i n pathochemistry and P&1 
physiology o f these diseases. 
Weissbach et a / . 3 0 differentiated two kinds of histidine decarboxylases according 
to some properties: A specific enzyme (substrate only L -histidine, pH~opt imum ' 
relatively low Km (about 10~ 4 M ) , inh ib i t i on by a -methylhistidine, but not by a-methy * 
dopa and no activation by benzene) and an unspecific enzyme (substrates al l of t 
natural ly occurring aromatic L -amino acids, relatively h igh Km (10~ 2 — l®"1 
inhib i t ion by a -methyldopa, but not by a -methylhistidine, act ivation by benzen )• 
But some o f the histidine decarboxylases found i n the last years show deviations f r o D ^ 
these two types o f enzymes especially regarding to p H - o p t i m u m a n d Km- Thereto ^ 
the existence o f isoenzymes belonging to the one or the other type of histidine decar 
boxylase according to Weissbach et al?° can be assumed. 9 A l l the specific histidi 
decarboxylases found i n the gastric mucosa, have a relatively l ow Km, but its va 
differs f r om one species to another i n one order o f magnitude. A l l these e n z y m 
show a p H - o p t i m u m around or below p H 7*0, but, compared wi th the other specie5* 
it shifted i n rodents more to acid values. Thus isoenzymes o f the specific histidine 
decarboxylase seem to occur i n stomachs o f different mammals . The unspeci 
histidine decarboxylase seems to have such isoenzymes, too . 1 9 * 3 5 The differentiati 
between specific and unspecific histidine decarboxylase or ( in terms o f other invest! 
gators> between histidine decarboxylase a n d dopadecarboxylase, whereby the lat 
enzyme decarboxylates L -histidine only in vitro, but not in vivo, has been question 
r e c e n t l y : 1 8 * 1 9 ' 3 5 The specific histidine decarboxylase was shown to decarboxylate ais 
D O P A and 5 - H T P i n s o m e cases. 2 The D O P A decarboxylase i n higher degrees o f p u ™ 
does not decarboxylate L -histidine in vitro?'23 The Km values o f the unspecific histi-
dine decarboxylases o f the kidney o f guinea-pigs and the stomach o f rats are 1 
M , those o f the parot id and thyro id glands o f rats are 1 x 1 0 " 4 M . 1 9 Fur ther -
m ° r e , a decarboxylation o f L -histidine by the unspecific histidine decarboxylase o f 
^inea-pig 's kidney in vivo could be demonstrated by Schayer and Sestokas. 2 4 It 
^ems therefore necessary to change the nomenclature o f histidine decarboxylases. 
^ e propose the terms " a c i d " and " a l k a l i n e " histidine decarboxylase, since no 
. l s t i d i n e decarboxylating enzyme is k n o w n in literature, which could not be placed 
l n t o o n e o f these two categories (Lorenz and Werle in preparation). 
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